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Abstract 
 
While network technologies and environments get more and more popular, the demand 
for concurrent systems becomes stronger and stronger. But the characteristics of concurrency 
make it difficult to develop them. 
This dissertation combines Object-Oriented technology and Petri Nets theory, and put 
forth OOPN(OO Petri Nets) model to describe concurrent systems. Based on the research of 
conventional development methods of concurrent software, this article advances a new one, 
which integrates specification, validation and auto-generating codes. Accordingly, an 
integrated development environment for concurrent software, i.e. OOPN-IDE, comes into 
being, which mainly includes the following four tools: the concurrent system modeling tool in 
either graphics mode or text mode, multi-user modeling coordinator, the concurrent system 
simulator and enactor, the concurrent system deadlock detector. 
This dissertation contains the following innovations: 
? Combine OO and Petri Nets 
Specially, it is described how OO is benefited from Petri Nets. 
? Petri Nets support the whole cycle of modeling, simulation and enaction. 
Petri Net structures are kept in generated programs rather than being translated into 
program structures in the traditional way. The execution of the concurrent programs is based 
on the firing of the transitions in net models. Thus, we can monitor and control the systems in 
the view of Petri Nets. 
? Multi users can model coordinately. 
OOPN-IDE uses a client/server architecture. Multi clients can be involved in a single 
model simultaneously. The possibility of developing large systems is seen. 
? OOPN-IDE is cross-plat. 
OOPN-IDE is based on Java and can be used on multi operating systems. It has been 
tested and appraised by experts in a heterogeneous environment involving Windows 
95/98/NT and Solaris 2.x. 
? The future work is discussed. 
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Integrated Development Environment 
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1. ?? 
1.1. ?? 
????????????????????????????????????
???????????????????? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
??????? 
???????????????????????????????????? 
?????????.??????????????????????????
??????????????????????????????? 
????????????????????????????????????
?????????????????????????????????????
????? 
????????????????????????????????????
?????????????????????????????????????
??????????[5]??????????????????????????
?????????????????????????????????????
????????????? 
????????????????????????????????[1]??
??????(???????)????????????????????????
???????????????? 
?????????????????????????? 
1???????????????????????????????????
?????????????????????????????? 
2???????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
???????????? 
 2
?????????????????????????????????????
?????? 
3???????????????????????????????????
????????????????????????????????????? 
????????????????????????????????????
??????????????????????[1?4]?????????????
?????????????????????????????????????
?????????????????????????????????????
?????? 
????????????????????????????????????
???? 
?????????????????? 
1???????????????UNIX?VM? MVS (IBM???????)?
VMS (DEC VAX ???????)??????????????????????
????????????????????? 
2???????????? Pascal?Ada??? C?occam ?????????
?????Java ??????????????????????????????
?????????????????? 
3?????????????? PVM?MPI?Express?NX?????????
?????????????????????????????????????
???????[23]?????????????????????????????
?????????????????? 
???????????????????????????????????
????????????????????????????? 
1???????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
??????????????????????????????????? 
2???????????????????????????????????
?????????????????????????????????????
??? 
?????????? OOPN??????????????? Java?????
?????????????????????????????????????
???????????? 
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??? 
???????????????????????????????????
??????????????????????????????? 
Petri ?????????????????????????????????
???????????????????????????(operational)?? Petri ?
????????????????????????????????????
????? Petri?????????????????????? 
???????????????????? Petri?????????????
???????????? 
1.2. ???? 
???????????????????????????????????? 
1.2.1. ??????????????? 
?????????????(concurrent program)?????(parallel program)??
????(distributed program)?????????????????????????
????????????????? 
????? 
? ??????????????????????????????????
?????????????????????????? 
? ?????????????????????? 
? ??????????????????????????????????
????? 
???????????????????????????????????
???????????????????????????????????? 
???????????????????????????????????
(pseudoparallelism)? 
????????????????????????????????????
?????????????????????????????????????
???? 
???????????? 
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1.2.2. ????????? 
?????????????????(a coherent unit of software)???????
?????????????????????????????????????
?????????????????????????????????????
??????(concurrent system)[4]?????????????(parallel system)??
????(distributed system)???? 
1.3. ??????????? 
1.3.1. ????? 
???????????????????????????? Petri?????
???????? 
???????????1996? 10???1999? 10????????????
????????????????????????????????1999? 1?
18????????????????????????????????????
??????????????????????????????????? Petri
?????????????????????????????????????
?????? Petri????????????????? OOPN-IDE???????
?????????????????????????????????????
??[7]? 
1.3.2. ????? 
????????????????????????????????????
?????????????????????????????????????
???????????????????? 
????????????????????????????????????
??????????????????????(??Yourdon?Jackson?PAD)??
?????????[8]? 
???????????? 
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?????????? OOPN(Object-Oriented Petri Net????? Petri?)???
OOPN-IDE(OOPN Integrated Development Environment?OOPN??????)????
?????????????????????????????????????
???????????????????? 
????????????????????????????????????
?????????????????????????????????????
??????????????????????????????? OOPN???
????????????????????? 
????????????????????????????????????
????????????????????????????????? Petri??
?????????????????????????????????????
?????????????????????????????????????
???????????????????? Petri??????????????
??Petri????????????????????????????????
Petri?????????????????????????? Petri???????
????????????????? Petri??????????????????
????????????? 
????????????????????????????? Petri????
????????????????????? 
???????????????? 
1.4. ????? 
1????????? Petri?????????? OOPN???????????
??????????????????? 
???[12]? OPNets????????????????????????? 
2?????? OOPN????????????OOPN-IDE? 
1.5. ???? 
?????????? 
??? ???????????????????????????????
????????????????????????????? 
???????????? 
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??? ???? Petri?????OOPN??????????? Petri???
?????????????????????????????????????
??????????????????? OOPN?????? OPNets (Object-
oriented Petri Nets)??????????? OOPN?????? 
??? ?? OOPN??????????????????????????
??????????????????????? Petri??????????? 
??? OOPN????????OOPN-IDE????????? Petri ????
???????????????? OOPN??????????????????
OOPN-IDE???????????????????????? 
??? OOPN-IDE??????????? OOPN-IDE??????????
?????????????????????????????????????
??????OOPN??????????????????????? 
???????????????????????????????????
?? 
???????????? 
 7
2. ???? Petri?????OOPN?? 
?????? Petri???????????????????????????
???????????????????????????? Petri?????
OOPN???OOPN???????????????????? 
2.1. Petri??? 
1962??C.A.Petri?????Kommunikation mit Automaten??????????
???????? Petri?????Petri????????????????????
???????????????????????????? 
2.1.1. ?? Petri? 
2.1.1.1. ???? 
????????????????????[10]? 
?? 2.1???? N=(S?T?F)?????(directed net)????(net)??????
???? 
1?S?T=??2?S?T???3?F?S?T?T?S?(????????) 
4?dom(F)?cod(F)=S?T? 
?? dom(F)={x|?y:(x?y)?F}? 
  cod(F)= {y|?x:(x?y)?F} ??? F???????? 
S? T???? N? place?? transition??F????(flow relation)? 
?????????? place????(?)???(? ?)?? transition??? x? y?
?????????(x?y)??? 2.1?????????????? 
 
???????????? 
 8
?? 2.2?? x?X? N?????? 
 *x={y|(y?x) ?F}?? x???(pre-set)????? 
 x*={z|(x?z) ?F}?? x???(post-set)????? 
?? 2.3???s?S??t?T???? s?*t?t*?????????(pure net)????
??? 
?? 2.4???x?y?X?*x=*y?x*=y*?x=y?????????? 
?? 2.5?? N=(S?T?F)???X= S?T???????(X?F)?????? N
????? 
 
????????????????????????????????????
???????????????????????????? 
?? 2.6?????? N={S?T?F}???0={0?1?2?......}??={1?2?3?...}?
?????????=?+1=?-1=?+????? 
1?K:S???{?}?? N?????(capacity function)? 
2????????? K? 
M:S??0?? N?????(marking)??????s?S?M(s)?K(s)? 
3?W:F???? N???????(x?y) ?F?W(x?y)=W((x?y))??(x?y)??
?? 
?? 2.7?????=(S?T?F?W?M0)?????????? 
1?N=(S?T?F)????????????? 
2?K?W?M0??? N??????????????M0????????
(initial marking)? 
 
????????????????????????? transition??????
????????????????????????????(firing rule)? 
 
? 2.1 ????? 
a 
s1 
s2 
s3 b 
c 
???????????? 
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?M?????=(S?T?F?K?W?M0)???(S?T?F)???????t?T??
? transition? 
?? 2.8?(transition????) 
1? *t*=*t?t* ?? t???(extension)? 
2? t?M????(firable)???? 
?s?*t?M(s) ? W(s?t) ??s?t*?M(s)+W(t?s) ? K(s)? 
t?M??????M[t>???M??(enables)t??? t?M??(enabled)??? 
?? 2.9?(transition????) 
?M[t>?? t?M????????M???M???(successor)M?? M???
?????? s?S? 
M??M????????M[t>M?? 
 
?????????????? place????????M????????? s
???????M(s)??? token????s???(?? K(s)=m)?????????
?? K=m? 
?? F???????(x?y)?? x? y????????????W(x?y)??
??????? 2.2??????? 
???? K(s)=??W(x?y)=1??????????????????????
????? 1? 
???????????????????????? transition???????
???(???????)???????????????????????????
????????????????????????????????????
????????????????????????????????????
??? 2.1??????????????? 
 M(s)-W(s?t) ? s?*t-t* 
 M(s)+W(t?s) ? s? t* -*t 
M?(s)= M(s)-W(s?t) +W(t?s) ? s?*t?t* 
 M(s) ? s?*t* 
 
s t 
k=4 
5 
? 2.2 ????? 
???????????? 
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? 2.1 ????????????? 
 
?? place transition ?? place 
???? ?? ???? 
???? ???? ???? 
???? ???? ???? 
????? ????? ????? 
?? ???? ?? 
??? ??? ??? 
2.1.1.2. ????? 
C.A.Petri? 1962???????????? K???W?1?????70?? A.Holt
??????? Petri??Petri????????????????????????
??? Petri????????? 80??????????????????????
?? 
???????Petri????????????[10]? 
1???? 2.1?????? 
2???? 2.7??????? K???W?1? 
3???????????????? 
???????? K????W???????? 
1?K?1? W?1? 
???? place????????????????????? place????
(condition)???????? transition????(event)??????????????
??????(elementary net system)? EN??? 
2?K??? W?1? 
??????? Petri????????? P/T?(Place/Transition net)? 
3?K?W?????(??? 2.7)? 
???????? P/T??(Place/Transition system)? 
??????????????????????? P/T?? P/T???????
?[10]??????EN???? P/T????????????????????
??????????????? P/T???????????????????Petri
??????????????????? Petri?? 
???????????? 
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2.1.1.3. ?????????? 
2.1.1.3.1. ?? 
????????????????????????????????????
??? 
?? 2.10?P/T???=(S?T?F?K?W?M0)??????[M0>???????
?????? 
1?M0?[M0>? 
2???M? ?[M0>?t?T??M?[t>M??M?[M0>? 
 
?? 2.11? 
1??????M?[M0>?????? k?????? s?S?M(s)?k???????
P/T???? k?? P/T???k=1??????????k?????? k??
???k???????? 
2?? t?T?????????M?[M0>????M?????M? ?[M>???
M?[t>??? t???? 
3???? t?T?????????????? 
????????????????????????????????????
?????? 
2.1.1.3.2. ???? 
??????????Petri???????????????????????
?????????????transition?????? 
 
?? 2.12??????(reachability tree)???????????????????
x?????Mx?Mx?? S????????????Mx?S?{0?1?
2?...}?{?}? 
?????? 
(a) T(?)???????? r?Mr=M0??Mr???????? 
???????????? 
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(b) ? x? T(?)????????? t?T?Mx??????x?????????
?? r? x????????? y?y?x??My=Mx?? x???????? T(?)?
?????????????????????(c)? 
(c) ? T(?)???? x?x??????????Mx????? transition???
???Mx??????? t?T?? T(?)???????? y?y? x?????? x
? y????? t????? y???My????????????Mx???M??
???? s?S?M?(s) = Mx(s) - W(s?t) + W(t?s)?????My???? s?S? 
(d) ????(b)? 
 
??????? 
?? 2.2?P/T?????????????? T(?)????????????
?[11]? 
?? T(?)??????????? 
1????? x ?T(?)?Mx? t1? t2?? transition????????????x?
????????? t1? t2?????????? t1? t2????????????
???????????????????? 
2???????????????????????????????????
????T(?)?????????????????????? transition?????
??????? transition??????????????????????????
?? 
???????????????????? 
?? 2.13????? T(?)? G???? h?T(?)?G???? 
1?x? T(?)????? h(x)? G????? h(x)? x? T(?)????Mx???? 
2?(x?y)? T(?)?? t?????????(h(x)?h(y))? G?? t??????
?? 
3?x?y? T(?)???????????Mx=My? x? y??? T(?)??? r?
???????????? h(x)=h(y)? 
? G???????(reachability graph)??? G(?)? 
?? 2.14?? x? T(?)?????? h(x)?? G(?)?????(terminal node)? 
??????? 
 ???? r? y??????? z???Mz<M??Mz(s)<M?(s) 
My(s) = 
 M?(s)??? 
???????????? 
 13 
?? 2.2?? G(?)??????????? transition?????? 
 
????????????????????????????? 
??? S-????T-???????????????????[10?11]? 
2.1.1.3.3. ?? 
?????????????????????????????? Petri???
???[11]? 
?? Petri??????????????????????????Petri???
?????????????????????????????????????
?????????? Petri????????Petri???????????????
??????????? 
?????????? Petri??????????? 
????Petri?????????????????????????????
?????????????????????????????????????
??/???????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????? 
???????????????????????????? 
????????????????????? 
? ?????????????????????????????? 
? ?????????????????????????????? 
???(deadlock-free)??????????????????????????
????(??????????)? 
???????????????????????????????(liveness)?
?????????????????????????????????????
????????(????????????????)? 
????????????????????????????????????
????????? 
???????????????????????????(???????)?
??????????????????????(???)????????????
???????????????????? 
???????????? 
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????????????????????????????????????
??? 
???????????????????????????????????
?? 
2.1.2. ????? 
??????????????????????????Petri???????
?????????????????????????????????????
? Petri?????????????????????????????????
???????(state explosion)?[11?12]? 
?????????Petri????????????????????????
?????????????????????????????????????
??????????????????? OOPN-IDE?????????? OOPN
?????? 
????????????????? 2.3??? 
????????????????????????????????? 
????? P/T?????????????????????????????
?????????????????????????????????????
????????????????????? token??[10]??????????
???????????? place????? place?? token???????????
???????????????????? token??(net system with individual 
tokens)????????????????????????? 
 
??
Petri? 
??? 
??? 
??? 
????
Petri? 
?? 
??? 
?? 
?? 
? 2.3 ???????????? 
???????????? 
 15 
2.1.2.1. ??? 
??????????? token??????????(Predicate/Transition-nets?
?? PrT?)[13]? 
?????????? transition?????????????????????
????? 
2.1.2.2. ??? 
?????????????????????????????(??????
?????)?????????????????? token???????????
???????? 
????????????????????????????????????
???????????????????????????????? token???
?????? 
2.1.2.3. ??? 
??????????????????????????? Petri?????
?????????????????????????????????????
?????????????????????????????????????
[14?15]? 
2.1.3. ???? Petri??? 
???????????????????????????????????
??????????? Petri?????????????????Petri?????
?????????? 80?????????? Petri?????????????
??? Petri??????? 
????????????????? Petri??????????? 90????
??? Petri????????????????????????? 
???????????? 
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2.1.3.1. ?????? 
????(Object Orientation??? OO)???????????????????
?????????????????????????????????????
??????????????? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
????????????[17]? 
??????????????????????????[6]? 
??????????[5]? 
1??? 
????????????????????????????(??)?????
???????(??)????????????????? 
2??? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
??????????????????????? 
3?? 
????????????????????????????????????
?????????????????????????????????????
??????????? 
?????????????????????????????? 
4???? 
????????????????????????????????????
?????????????????????????????????????
???????????????? 
????????????????????? 
5??? 
????????????????????????????????????
?????????????????????????????????????
?? 
???????????? 
 17 
6????? 
????????????????????????????????????
??????????? 
???????????????????????????????????
????????????????????????????? Petri??????
????????????????????????????????????
????????? Petri???????????? 
????????????????????????????????????
?????????????????(???????)?????????????
???(?????)?????????????????????????????
????????????????????????????????????
?????????????????????????????????????
?????????[5]???????????????????????????
??? 
????????????? Petri???? Petri?????????? 
2.1.3.2. ??????? Petri? 
????????? Petri????????????????????????
???????????????????????????? Petri???????
????? Petri??????????????????????????????
?????????? 
??????? Petri?????G-Net[15?20]?COOPN[17]?LOOPN[18]?
PROT[19]?OOCPN[20]?? 
1?G-Net 
G-Net??????????????? Petri????????????????
????????????? G-Net?????????????????????
????????????? 
?? G-Net???????????????????????????????
??????????????????????G-Net??????G-Net????
????????????? 
G-Net???????????????????(agent)?????? G-Net??
??????????????????????????? agent????????
???????? G-Net??????????? G-Net????????????
???????????? 
 18 
? agent??????????agent??????????????? agent????
??? G-Net???agent???????????????agent?????????
????? 
2?COOPN(Concurrent Object-Oriented Petri Nets) 
COOPN????????????????????????????????
????????????? transition????????????????????
???????????????? transition??????????????
transition?????????????????????????????????
transition??? transition?????????????????? transition????
?????? transition???????????????????????????
????????????????????????????COOPN??????
?????????????????????????????????????
?????????????????????????????????????
??????COOPN?????????????????? 
3?LOOPN(Language for Object-Oriented Petri Nets) 
LOOPN???????????????? Petri??????? token????
???? token????????????????????????? token???
???????????????????????? place?????? token?
???? token?? place????????????????? place?? token?
???? Petri???????????????????????????????
????????????????????????????????????
place?????? token?LOOPN??? token???????? 
4?PROT 
PROT???????? Petri??????????????????????
???????????? token????? transition?????????????
???????????????????????Pascal???C??? Ada??
?? 
????????????????????????????????????
I/O??????????????????????? PROT??????????
????????????????????????????????????
????????????????? PROT???? place?????? PROT??
?? place??????? place? token???? FIFO?????????????
????? transition???? token???????????? transition?????
???????????? 
 19 
????? place??? place???????(?? nul??????? nul????
??)???????? token????????token??????????????
????????? 
5?OOCPN(Object-Oriented Colored Petri Nets) 
OOCPN???????????????(HCPN?Hierarchical Coloured Petri Nets)
???? 
HCPN?????????????????????????????????
??????OOCPN????????(object)transition???(polymorphic) transition
???(generic)transition???????? 
? OOCPN????????(Class)?????(Aggregate class)????? place
?????????????????? place?? token??????(Attributes)??
?(Routines)????????????????????????????????
?????????????? place?????? OOCPN???????????
????????????????? 
 
????????????????? 
1????????????? 
???????????? 
? ?????? token????? 
? ??????????????????????????? 
????????????????????????????????? Petri
?????????????? Petri??????????????? 
2??????????? 
???????? 
? ? transition???????????????? token??? 
? ??????????????? 
????????????????????? Petri????????????
Petri???????????? 
2.2. OOPN?? 
???????????????????????????? Petri?????
???????????? 
???????????? 
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???????? Petri?????????????????????????
?????????????????????????????????????
?????????????????????????????????????
????????????????????? 
????? OPNets????????????????????? OOPN??? 
2.2.1. OPNets?? 
OPNets(Object-oriented high-level Petri Nets)??? KAIST? Yang Kyu Lee???
??????????????? Petri???? 
?????????????????????? Petri???????????
?????? Petri?????????????????? 
? OPNets???? 2.4? 2.5???????????????????????
???????????????????????????????? (message 
queue??? mesQueue??????????????? place)????(gate????
????????????? transition)??????????(arc??????)?
??????????????(??????? token)??????? place????
????????? place????? state? 
????????????????????? transition??????????
????? state??????????????????????????????
??????????????? transition??????????????????
??? transition???????? token????? token???? transition???
??????transition????? 
????????? gate??? mesQueue??? mesQueue?????????
?????? 
?????????transition???????????????????????
transition?????????????????????????????????
transition?????????????????????????????????
? transition????????? 
???????????? 
 21 
?????(? 2.4?? A)????(? 2.5?? AA? AB) ??????????
?????????????????????????????????????
?????????????????????????????????????
???????????????????????????????? 
??????????????????????????? 
2.2.2. ? OPNets???????OOPN 
?? OPNets???????????????? OPNets??????????
?????????????????????????? Petri?????OOPN? 
 
 
 
? 2.4 ??? A?? B?C?D????? 
Object B 
Object A 
Object C 
Object D 
Object AA 
Object AB 
oqB1 
oqB2 
iqD1 
iqC1 
iqA1 
iqA2 
oqAA2 
iqAB2 
g1 
g2 
g3 
g4 
gA5 
oqA1 
oqA2 
gA1 
gA2 
gA3 
gA4 
gA6 
? 2.5 ? A????????? AA? AB 
gA3 
gA4 
gA2 
gA6 
oqAA1 iqAB1 
iqAB2 
oqAB1 
iqAB2 
B1T 
B2T 
B3T 
B4T 
Object AB 
gA1 
gA2 
gA5 
gA4 
iqAA1 
iqAA2 oqAA2 
A1T 
A2T 
A3T 
A4T 
Object AA 
???????????? 
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? ?? Java 
????????????????????????????????????
???????????????????? 
Java????????????? 
? ????????????? Java?????????? Java?? 
? transition??????????? 
? mesQueue????????????? Java?? 
???? OOPN???? Java???????????? Java????????
?????????????????????????????????????
??????????????? 
1???????? Petri???????????????? 
2???? Petri???????????????? 
 
? ?????????? 
?????? transition?????????? state? transition?????(???
??)???????????????????? state? transition???????
??????????(generator) transition???????(tomb) transition?????
?? 2.6??? 
 
? ???????? 
?? OPNets??????????????????????? 
????????????????????????????????????
???????????????? Petri???????????????????
?????????????????????????????????????
????????[5]???? OOPN??????? OOPN-IDE?????????
????????????????????? OOPN??????? Java????
Java???????????????????????????????????
??????????? 
 
 
(a) (b) 
? 2.6 ?? transition??? transition 
???????????? 
 23 
? ?????? 
??????????????? OPNets?????????? 
? place??????????? token?????????????????
???????????????? 
? transition?????? transition?????????? 
 
? ????? 
?? OPNets????????????????(inhabit arc)? 
????????? mesQueue?? transition???????? state??
transition??????? OPNets???????????????????? state?
?????????????????????????????????????
???????????? Petri??? token???????? 
2.2.3. OOPN???????? 
1??? 
? OOPN????????????????????????????????? 
SYSTEM = (O,R) 
???  O ? ??? 
 R ? ???? 
???? 2.4????? 
O = {A,B,C,D} 
R = {<oqB1,g1,iqA1>, 
     <oqB2,g2,iqA2>, 
     <oqA1,g3,iqC1>, 
     <oqA2,g4,iqD1>} 
 
2? ?????? 
? Oi?O???????? 
Oi = (Hi,IMi,OMi,Fi) 
??? 
Hi  : ???????? 
IMi : ?? mesQueue?? 
OMi : ?? mesQueue?? 
???????????? 
 24 
Fi : ????? 
??/?? gate???????????? mesQueue????????????
?? 
??/?? mesQueue???????????????????????????
?????????????????????????????????????
????????????????????? 
????????? gate??? mesQueue??? gate??? mesQueue????
?? 
 
3? ??????? 
? POi????? i?COj????? j????????????? 
O = PO?CO  
??? 
PO = ?POi  CO = ?COj 
 
???????? IPOi? ICOj???? POi? COj?????? 
??????????????????????????????????? 
ICOj= (X,Y,Rj) 
??? 
X ? ?(CO) , COj ? X 
Y ? ?(PO) 
Rj: ???? 
????(CO)??(PO)???? CO?PO???????? 1??? A?????? 
ICO
A
 =(?,{AA,AB},{<oqAA2,gA4,iqAB2>}) 
????????????????????????????????????
?????????????????????????????????????
?????? 
????????????? 
IPOi = (Di,SVi,Si,ATi,LFi,INi,M0) 
??? 
Di  : ???? 
SVi : ?????? 
Si  : state?? 
ATi : ?? transition?? 
i j 
???????????? 
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LFi : ??????? 
INi : ???? 
M0 : ???? 
????????????????????????????????????
???(??????)?????????????????(???????)? 
?? state???????????????????????????????
?????????????????????? 
?? transition(action transition)??????????????????????
??????? transition? gate? ??????????????????????
?????????????????????????????????????
????? ???????????????????? 
??????????????????????/?? mesQueue? state???
transition???????? 
?????? token???????????????????????????
?????????????????????????????????????
?????? state?????? token???????????????????
???????????? 
2.2.4. OOPN????? 
? ??????????????? Petri??????(?????????)?
??????????????????? 
? ?????????????????????????? 
? ??????????????????????????????????
????????????????????????????? 
? ?? Java??????????????????????????????
??????? 
???? OOPN????????????????????????????
??? 
???????????? 
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3. ?? OOPN??????????? 
????????????????????????? OOPN???????
????? 
3.1. ?????? 
??????????????????????[24]? 
3.1.1. ???? 
?????????????????????????????? 
3.1.1.1. ???? 
??????????????(specification model)?????????????
?????????????????????(Analysis Concurrent Unit???
ACU)?ACU????????? ACU??? ACU??????????????
??????????????? 
??????????????????????? ACU?????????
????????????????????? 
3.1.1.2. ???? 
????????????????????????????????????
?????????????????????????????????????
???????????????????? 
?????????????????(Design Concurrent Unit??? DCU)???
???????? DCU?????????? 
???????????????????? 
???????????? 
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????????????????????????????????????
??(flat)? 
ACU? DCU??????????????????? ACU????? DCU?
??????????? ACU??? DCU? 
???DCU??????????????????????????? 
3.1.1.3. ???? 
?????? DCU??????????????????????????
?????????????????????????????????? 
3.1.2. ????? 
????????????????????????????????????
?????????? 
3.1.2.1. ???????? 
? ???????? 
???????????????????????????????????
?????????????????????????????????????
??????????????????? 
 
? ????????????????????? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
????????????????? 
 
? ??????? 
???????????? 
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???????????????????(operational)???????????
?????????????????????????????????????
????????(validate)? 
3.1.2.2. ???????? 
? ???? 
????????????????????????????????????
?????????????????????????????????????
?????????? 
 
? ????? 
??????? DCU??????????????? DCU?????? DCU
???????????????????????????? 
 
? ??????? 
??????????????????????(behavioral part)???????
??(process-related part)???????????????????????????
???????????????????????????????? 
??? DCU??????????????????????????????
?? 
??????????????????????????? 
????????????????????????????????????
?????????????????? 
3.2. ?????????? 
????????????????????????????????????
?????????????????????????????????????
???? 
???????????? 
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3.2.1.???????? 
??????????????????? 
 
? ?????????????????? 
????????????????????????????????????
?????????????????????????????????????
????????????????????????????????????
???????????????????????????? 
 
? ?????????????? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
????????? 
3.2.2.????? 
????????????????????????????????????
?????????????????????? 
 
? ????????????? 
????????????????????????????????????
????????????????????????????????????
?????????????????????????????????????
????????? 
????????????????????????????????????
????????????????? 
????????????????????????????????????
??? 
 
? ??????????????????? 
???????????? 
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????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
???????????? 
 
? ?????????????????? 
????????????????????????????????????
???????????????????[5]? 
???????????????????????????????????
?????????????????????????????????????
???????????????????????? 
 
? ??????? 
????????????????????????????????????
?????????????????????????????????????
???????????????????????? 
3.2.3.Petri???? 
?? OO???????????????????????????????
?????????????????????? Petri??????????? 
???????? OOPN???? Petri??????????????????
?????????? Petri????????????????????OO???
? Petri?????Petri??????? OO??????????????????
??? 
OOPN???? Petri??????? OO??????? 
???OOPN??????????????????????????????
????????/?? mesQueue????????????????? gate???
? mesQueue????????????????????????????????
??????????????????????????? 
???OOPN??????????????????????????????
?????????????????????????????????????
???????????? 
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?????????????????? PROCOL???????????????
???????????[5]?????? Petri????????? 
???OOPN?????? Petri?????????????????????
?????????? 
?????????????? 2.2.2???? 
3.3. ?? OOPN??????????? 
?? OOPN???? Petri???????????????????????
?????????????????? OOPN????????????????
?????? 
3.3.1.???? 
????????????????????????????????????
???????????????????????????????? Petri???
????? 
??? Petri??????????????????????? Coad/Yourdon?
?????????????[25]? 
 
1. ????????? 
? ??????????????????????????????? 
? ??????????????????????????????????
?????????????????????????????????????
????????????????????????????? 
? ???????????????(??)???????? 
? ????????????????????? 
2. ??????????????????????????????????
??????????? 
? ??????????????????????????????????
???????? 
? ???????????????????(??)????????????
?????????????? 
???????????? 
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? ??????????????????????????????????
???????????????????? 
 
?????? OOPN???????? 
? ?????????????????????????? OOPN?????
?????????????????????????????????????
???????????????????? OOPN????? 
? ????????????????????????? 
? ????????????????????? 
???????????????????????????????????
?? 
????????????????????????????????? OOPN
?????????????????????????????????????
???????????OOPN???????? 
???????????? Coad/Yourdon???????????????? 
3.3.2.?? OOPN????????? 
??????????? OOPN???????? 
(1)??????????????? 
????????????????????????????? 
?????????????????????? 
???????????????????????????????????
?????? OOPN????????????? 
?? mesQueue????????? 
???????? transition???? mesQueue??? 
(2)????????? 
??????????? 
?? gate???????? mesQueue??? mesQueue??? 
(3)?????????? 
???????????????? 
???????????? 
???????????? 
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????????? token???
????????? state?? 
??????????????
OOPN?????? 3.1??????/
?????? OOPN??,?????
???????????????? 1
????? 
???(???)?????(??)
??????? g1(g6)???????
 
 
 
??? ??? ??? 
? ? 
? g3 
g2 
g1 
g4 
g5 
g6 
P11 
P12 
P13 
P21 
P22 
P23 
P24 
P31 
P32 
P33 
T11 
T12 
T13 
T21 T24 
T22 T23 
T31 
T32 
T33 
q1 
q2 
q3 
q4 
q5 
q6 
q7 
q8 
q9 
q10 
q11 
q12 
P11???????  P31??????? 
P12????????  P32????????. 
P13??????  P33?????? 
T11????????  T31???????? 
T12????????  T32???????? 
T13??????  T33?????? 
 
P21???????  T21??????????? 
P22????????  T22??????? 
P23???????.  T23??????????? 
P24????????  T24??????? 
? 3.1  ???/??????? 
? 3.3  ???????? IE? 
?1?0?0? 
?0?1?0? 
?0?0?1? 
?1?0?0? 
T33 
T32 
T31 g6 
g5 
g4 
 ? 3.2 ???????? IE? 
?1?0?0? 
?0?1?0? 
?0?0?1? 
?1?0?0? 
T11 
T12 
T13 
g1 
g2 
g3 
g1 
?1,0,0,0? 
?0,1,0,0? 
?0,0,1,0? 
?0,0,0,1? 
?1,0,0,0? 
T21 
T22 
T23 
T24 
g3 
g4 
g6 
g5 
g2 
? 3.4  ???????? IE? 
???????????? 
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????????? g2(g5)?????????????(??)?????????
g3(g4)??????????? 3.1??????????????????????
??????????? 
3.3.3.OOPN??????? 
3.3.3.1. ?? OPNets????????? 
?????? Petri???????????????????????????
???????????????????? 
??[12]???????????? OPNets????????????????
?????????????/?? gate????????????????
?Interface Equivalent Net,?? IE??????????? IE??????????
? IE?????? IE????????????????? 
????????? 
(1)???? 
  ????????????????????? 
  ???????? transition?????????? mesQueue?? transition??
????/?? gate?????? 
    ???????????? gate?????????????? 
    i ) g1??? q1? T11?? 
    ii) g2??? q2? T12?? 
    iii) g3??? q3? T13?? 
  ??? gate??????? IE?? 
(2)???? 
  ??? IE???????? gate????????? IE?? 
  ????? IE????????? 
(3)?????? 
  ?????? IE??????? gate??????????? gate????
????? IE?? 
  ????? IE????????? 
???????????? 
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????????????????????????????????????
???????? 3.1?????/????????????? 3.2?3.3?3.4???
???????????????????????? IE????????????
??? IE?????? IE?????????????? 
3.3.3.2. ???????? 
?? OPNets?????[12]???????????????? 
1?????????????????????? 
? OPNets???? transition???????????????????????
?????????????????????????????????????
? transition????????????????????????????????
???????????????[12]???? IE???????????????
?????????????????????????????????????
??????????/?? gate???????????????????????
???????? 
????????????????????????????????????
?????????????????????????????????????
??????????????????????? 
2???????????????????? 
? OPNets????????? IE??????????? transition?????
??????????? gate????????????????????????
?????????????????? 
A?B?C?D?B?D 
???????????? A????? B?C????? D?B????? D???
????????????? A?C????????????????? transition
??????? gate???????????????? transition B??? transition 
D??????? B??? gate A???? D??? gate C????????? D?
C???? C?D??? A?C? 
????????????? Petri?????????????? 
?????????????????????????????? 
???????????? 
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3.3.4.???????? 
????????????????????????????????????
?????????????????????????????????????
????????????[8]? 
???? OOPN????????????????????????????
????????????? 
??? Java??????????????????????????????
????????? OOPN????????????? Java??????????
?????Java?????????????? 
????????????????????????????????????
? OOPN????????????????? 
??????????????????? OOPN????????????
????? OOPN?????????????????????????? OOPN
??? Java?????????? 
????????????????????????????????????
?????????????????????????????????????
????????????????????????????????????? 
???????????? Java?????????????????????
?????????????????????????????????????
??? 
??????????????????????????? 
???????????? 
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4. OOPN????????OOPN-IDE 
???????????????????????????????????
Petri?????????????? OOPN?????????????????
???????????????????????? 
4.1. ??? Petri????? 
????? Petri??????????? 
 
? Design / CPN 
Design/CPN???? Aarhus???MetaSoft????????????????
???????ML????????????????????????????
????????????????????????????? 
???????????????????????????????????
???????????? Petri?????????????????? 
 
? LOOPN 
LOOPN?????? Tasmania??????????????????????
?????? Petri???(LOOPN)??????????????????????
?? 
????????????????????????????????????
????????????? 
 
? PESIM 
PESIM???? Brno???????????????Windows??? P/T??
????????????????????? 
 
??? Petri????????????[26]???? 
????????????????????????????????? 
1??????????????????????????????? 
???????????? 
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2???????????????????????????????????
??????? 
3?????????????????Windows????? UNIX? 
4????????????????????????? 
5????????? Petri????????????????????????
??????? Petri?? 
 
???????????? OOPN???????????????????? 
1???????????????????????????????????
???????????????? 
2???????????????????????????????????
???????????????? 
3?????????????????? 
4???????????????????????????????????
????????????????????????????????? 
?????????????? OOPN?????????(OOPN Integrated 
Development Environment??? OOPN-IDE)? 
4.2. OOPN????????OOPN-IDE 
4.2.1.???? 
OOPN-IDE?? Sun??? JDK(Java Development Kit)????????????
? JDK?????????????????????? Java2??(????
JDK1.2)??? Java???????????????????OOPN-IDE??
Microsoft Window 95/NT??? UNIX???????? 
OOPN-IDE?????????????Java????????????????
?????????????????? 
???????????? 
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4.2.2.???? 
?? 3.3.2?????? OOPN?????????????? OOPN-IDE???
????????? OOPN-IDE????????????? 
 
1?????????????????? OOPN???? 
2???????????????????????????????????
??? 
3??? Java?????????????????? 
4?????????????OOPN-IDE?????????? OOPN???
(Java????????)? 
5????????????????????????????? OOPN??
?? 
6???????????????????????? gate?????????
?? 
7?????????????OOPN-IDE?????????? OOPN???? 
????????????????????????????????????
??????????????????????????????? 
8??????????? OOPN?????????????????????
??????? 
9????????? token??? token???????? token???????
????? token???????????? 
10???????????????????? Java????????????
?????? 
????????? 
1????? 
?????????????????? mesQueue????????????
???????? Java????????????? mesQueue???? 
2?OOPN???????? Java?????? OOPN???????????
?? 
3???????????????????????????????????
????????????????????????? 
???????????? 
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4.2.3.???? 
?? 4.1???????????????????? Client/Server??????
??????????????????Client??????????Server????
? Client???? 
????????????????????????????????????
??????? 
????? Java????????? Java?????????????????
??? OOPN????OOPN?????????????? Server??????
?? 
OOPN????????????? Java????? Java??? OOPN???
?????????????? 
????????? Client? Server???? 
Server???????????? OOPN?????????? 
Server? Client??????????????? Client???????????
???? Client?????????????????? 
4.2.4.???? 
?? 4.2???????????????????????????????
?????? Client??????? Server???OOPN????????????
????? 
??????? Java?????????????? Java????????? 
????????????????????????????????????
?????????????????????????????????????
???? 
????????????????????????????????????
?????????????????????????????????????
??????? Client????????????????????? 
????? Client????????????????????? Server???
??? Server????????????????????????? 
???????????? 
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??? 
 
???? 
                                               Internet                               
OOPN???
Java????? 
Java???
OOPN???? 
 
?
? 
?
?
?
? 
?
?
?
? 
?
?
?
? 
??? Java
??????
?????? 
 Java??? 
 ???? 
 ???? 
 ???? OOPN?? OOPN?
Java??? 
 ?????  ???? 
? 4.1  ?????? OOPN???? 
???????????? 
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????? Server?????? Client??????????????????
?????????????????????????????????????
??????Server???????????????????????????
????????????? 
OOPN????????? Java???? OOPN?????????????
????????? OOPN?????????????????????????
?????????????????????????????????????
?????????? 
????????????????????????????????????
???????????? 
4.2.5.?????? 
??????????????????????????????? 
 
? 4.2 ?????? 
??????? 
?????? 
??????? 
??????? 
??????? 
??????? 
??????? 
???? Client?? 
???? Client?? 
???????? 
???????? 
????????? 
????? Server?? 
???? Server?? 
??????????? 
??????????? 
OOPN???? 
OOPN????? 
OOPN????????? 
OOPN??????? 
????? 
??????? 
????? 
???? ?????? 
???????????? 
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4.2.5.1. ?????? 
????????????????????? 
4.2.5.1.1. ?? OOPN????????? 
???????????? OOPN?????? OOPN???????????
???????? 
? OOPN???????????????????????????????
??????? token????????????????????????????
?????????????????????????????????????
? OPNClassShow? OPNClassInst??????????????????????
????????????????? 
??? OOPN?????????????????????? 4.3?????
?? 
1?OPNComponent? OOPN???????????????????????
???????????? 
????????????????????????????????????
OOPN??????? 
 
OPNComponent 
OPNClassShow OPNNode Arc 
DiOPNNode 
Transition 
State 
MesQueue 
Gate 
Token 
OPNClassInst Message 
???? 
? 4.3 OOPN???????? 
???????????? 
 44 
????????????????????????????????????
??????????????????(???????????????????
???????????????????????????????????
??)???????????????????????????????????
????????????????????? 
 
2?OPNClassShow?? OPNComponent??????????????????
???????????????? OOPN??????????????????
??????????????????? OPNClassShow?????? 
OPNClassShow??????????????????????????? 
graphStruc?????????? Transition?State?Gate(???? OOPN???
???Gate? Transition??????????)?MesQueue? 
mesQueues?????MesQueue???? graphStruc?????MesQueue?
??????????????MesQueue???????????????????
??? mesQueues?????MesQueue???? 
arcs??????? Arc? 
innerClasses?????????????????????????????? 
noPreStatesTran?????????? State? Transition? Gate???????
????????? State? Transition??????????????? Java???
????????????????????????? State? Transition? Gate?
??????? State?????????????? 
????????????????????????????????????
????????????????????????????????? 
allInstances???????????????????????????????
????????????????????????????????????
allInstances?????????? 
OPNClassShow?????????????????????????????
?????????????????????????????????? 
 
3?OPNNode? OPNComponent??????????????? Petri????
??????????????????????????? 
OPNNode?? pres???????????????????????????
????????? 
???????????? 
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OPNNode?? posts???????????????????????????
????????? 
??????????????????????? 
getPreNodes? ????????????? 
getPostNodes? ????????????? 
addPreCom? ????????? pres?? 
addPostCom? ????????? posts?? 
remPreCom? ? pres????????????? 
remPostCom? ? posts????????????? 
remAllComs? ??????????????? 
 
???????????? x?y??????????????????
boundingBox??????????? 
???????????????????? 
setLocation? ????????? 
getBoundingBox??????????????????? 
setBoundingBox?????????????????????? 
canBeSelected? ???????????????????? 
?????????????????? State?Transition? Gate??? Arc??
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????? OPNNode ??
???? adjustPoint??????????????????????? 
????????????????????????????????????
?????? 
SW? ??? 
S? ??? 
SE? ??? 
W? ??? 
C? ??? 
E? ??? 
NW? ??? 
N? ??? 
NE? ??? 
???????????? 
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????????????????????????????????????
??????? nameLoc??????????????? 
??????????? OPNNode????????? time? timeUnit???
?????????????????????????????? State?????
??????????????????????????????? Transition?
???????????????????? 
 
4?Arc? OPNComponent??????????????? Petri???????
?????????? 
???????????????????????????????????
OPNNode??????? Arc???? pre? post?? OPNNode????????
???????????? 
?????????????????????????? 
setPre? ????? 
getPre? ????? 
setPost? ????? 
getPost? ????? 
? OOPN???????????????????????????????
????????????????????????????????????
??????????????Arc???????????????? 
Common? ?????? 
Inhabit? ?????? 
??????? type??????????????? 
???????Arc???????????????????????????
??????????? ps????? 
????????????????????????????????????
?????????????????????????????????????
????????????????????????Arc????????????
??????? psAdjust??????????????? 
??????????????????? addPoint??????????? 
?? Arc????????????????????? 
 
5?State? OPNNode?????? 
???????????? 
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???????????? instances????????????? State????
???????????????????????? 
getInstance? ???????????? 
addInstance? ?????? State?? 
removeInstance? ???????????? 
getInstances? ????????? 
removeInstances???????? 
setInstances? ?? State??????????????? 
??????????? State????????? r???? State?????? 
 
6?DiOPNNode? OPNNode???????? Transition?MesQueue?????
???????????? 
? DiOPNNode?????? xRad? yRad????????? Transition?
MesQueue? x??????? y??????? 
 
7?Transition? DiOPNNode???????????? Petri??? transition? 
Transition????????????????MesQueue???????????
preMesQueues? postMesQueues????????? Transition?????MesQueue
???MesQueue? 
???? Transition??????? preCondContent? actionContent??????
????????????????? Transition????????????????
??? 
???Transition??????? 
Gate? ????? Transition?????/?? gate? 
Generator? ????? Transition?????? State????? State? 
Tomb? ????? Transition?????? State????? State? 
Common? ????? Transition????? State??????? State? 
????????????????????????? 
 
8?MesQueue? DiOPNNode?????????? OOPN?????????/
?? mesQueue? 
MesQueue?????????????? mes?????????? 
MesQueue??????????????????????????? 
In? ??????? 
???????????? 
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Out? ??????? 
Unknown? ????????? 
???MesQueue????????????????????????????
???????? mesType??????????????????mesType???
????????????? Java?????????? Java?????????? 
 
9?Gate? Transition?????????? OOPN????????????
mesQueue??? mesQueue?????????? 
? Gate????????????????????????????????
?????????? Transition? 
 
10?Token???????????????????????????????
????????? OPNClassInst?????????Message????? 
 ??????????????????? name??????????????
??setName? getName? 
??????????????? 
x?y? ???????????? 
r? ?????????? 
c? ???????? 
 
11?Message?????????? 
??????????????????????????Message??????
????????????? 
 
12?OPNClassInst?????????? 
??? show??????? OPNClassShow???????????????? 
??? curState?????????? State?????????????????
OOPN?????????????????????????? 
??? initAction????????????????????????????
?????? OPNClassInst??????????? 
???????????????? 
setClassShow? ????????? OPNClassShow??? 
getClassShow? ????????? OPNClassShow??? 
setInitAction? ?????????????? 
???????????? 
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getInitAction? ?????????????? 
setCurState? ????? State? 
getCurState? ????? State? 
 
???OPNClassShow????????? OOPN?????? OPNClassShow?
?????????????????????????????????????
?????OPNClassShow? State??????????????????????
???????????????? State???????????????????
???????????? OOPN?????????????????????? 
4.2.5.1.2. ????????? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
???????????????? 
? ClassLib?????????????? ClassLib??????? classPairs?
?????????(??)??????????????????????????
??????????????? 
????????????????????????? JComboBox?????
??????????????????????????????????? 
4.2.5.1.3. ?????????? 
?????????????????????MesQueue??????????
???????????????????????????? 
????????????????????????????????????
????MessageChoice????????MessagePairs?????????????
??????????????MesQueue??????????????????
???????MesQueue????????????? 
???????????? 
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4.2.5.1.4. ????????????? 
????????????????????????????????????
?????????????????????????????????? 
? OOPN????????? 
????????????????????????????????????
?????????????????????????????????? 
GraphOptions??????????????????????????????
????? ComPropertyCollI?????????????????????????
?????? 
? ?????????????? 
? XyFrameOptions?????? frameSize? frameLocation?????????
?????????? 
? ??????????????(filter)????? 
FileDialogOptions?????????? dir? filter?????????????
??? 
? ????????????????? 
????????????????????????????????????
???(?????????????????????????????)? 
??? SimulationOptions??????? DeadlockInterval? DeadlockDetect??
???????????????????? 
 
???????????????????????????????
OptionsMngr????????????????????????????????
???? 
4.2.5.1.5. ????????????? 
??????????? Client? Server?????????????????
Hashtable(????Java?????)??????????????????????
???????????????? 
???????????? 
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4.2.5.1.6. ? OOPN??????????????? 
??? OOPN???????????????????(??????????
?????????????????????? 4.1.1??? 3?????????
????????????????????????????)? 
SimpleNetCom???? OPNComponent???? name? show????????
??????? OOPN?????????? Object ????? tag???????
? Java??????????????????????????? 
SimpleNetNode???? OPNNode??????? OPNNode?? pres? posts??
???????? 
SimpleClassShow???? OPNClassShow? 
SimpleState???? State?????????? tokenNum? int???????
?? SimpleState???? token??? 
SimpleTransition???? Transition? Gate?????????????????
??????????? 
SimplePetriNet?????????? Petri????????????? states ?
transitions???????? place??? transition???????????????
???????????? 
4.2.5.1.7. ????????????????????? 
????? OOPN??????????????????? Java??????
?????????????????? Java ?????????????????
?????????????????????? 
? Java?????????????? sun.tools.javac.Main?????????
?????? run?????????????? Java?????????????
????????????????????????? DOS??????????
?????????????????????????? VisCompile?? 
? VisCompile??????????????????????? 
?????????? 
 class InfoSet{ 
  public int fileNameIndex = -1; 
  public int lineNo = -1; 
  public StartEnd startEnd = null; 
???????????? 
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 } 
 
 class StartEnd{ 
  public int s; 
  public int e; 
 } 
 
????????????InfoSet???????????fileNameIndex???
?????????????????????????lineNo?????????
??startEnd????????????????????? 
?????????? InfoSet??????????????????????
?????? 
4.2.5.2. ?????? 
????????????????????? 
4.2.5.2.1. ??? OOPN????????? 
????? OOPN???????????????????????????
???????????????????????? Java???????????
???????????????? 
??????????????????????? 
???????????????Message?????????????????
????????????????????????? 
 
 package opn.opnmessage; 
 public class New-Message extends opn.baseclass.Message{ 
 } 
 
??????{}????? Java????????????? 
 
????????? OOPN???????????????????????
OPNInput? OPNOutput???????????? OOPN????????????
???????????? 
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?????????????????????????????????????
?????? OOPN??? 
4.2.5.2.2. ?????????? OOPN?? 
???????? OPNInput??OPNOutput?????? OOPN???????
?????????????????????????????????????
?????????????????????????????????????
?????????????????????????????????????
??????????????????? 
???????????? Java?????????????????????
??(serialize)?????????Java????????????????????
?????????????????????????????????????
????????????????????? 
4.2.5.2.3. ???????????? 
????????????????????????????????????
?????????????????????????????? 
?? Java???????????? 4.2.5.1.4???????????????
?? OptionsMngr?????????????? OptionsMngr??????????
?????????????????????????????????????
?? 
????????????????????????????????????
???????????????? 
4.2.6.???? 
????????????????????????????????????
?? Client?????? Server???Client? Server?????????????
?????????????? Client? Server??????????? Client?
Server???????????????? Client?? Server??????????
??? 
???????????? 
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1???????? Client??? 
???????????????????? Client?????????????
????????? Server?? 
 
2???????? Server??? 
??????????Server???? Server???????? Client?????
????????????????? 
 
3???? Client????? Server??? 
?????????????????????? Client?? Server?? 
 
4????????? 
????????????????????????????????????
?????????????????? 
4.2.7.???????? 
4.2.7.1. ???? 
?????????????????????????? 
? ?????????????????????????????????
?????????? 
? ??????????????? Java?????????????????
??? 
4.2.7.2. ???? 
??????????????????????????????? 
? ???????? 
????????????????????????????????????
Java???????????????????????????????????
???????????? 
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?????????????????????????????????????
??? 
? ???????????????????? 
????????????????????????????????????
????????????????? bug???????????????????
???? 
??????? Java??????????????????????????
?????????????? Java???? catch??????????????
??? 
???????????? 
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5. OOPN-IDE??????? 
???????????????????????????????????? 
5.1. ?????? 
????????????????????????????????????
??????????????????????? 
5.1.1.?????? 
MainFrame??????????????????? 
?????MainMenu???? 
????????????????????????????MainMenu???
????????????? 
??????? Desktop?????????????????????? 
??????? ToolBarManager?????????????????????
?????????????????????????????????????
?????????????????????????????????? 
????? InfoPane??????????????????????????
????????????????????????? 
5.1.2.??????? 
????????????????????????????????????
??????????????????????? DocPane??????????
??? DocPane??????? JInternalFrame??????? 
DocPane?????????????????? 
??????????????????????DocPane??????
JTextArea??(???????? Java??)????????? 
???????????? 
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??????????????DocPane???????? OPNCanvas????
?? OOPN???????????????????? 
??????????????DocPane??????????????????
???? CardLayout???????? OPNCanvas???????????????
???? OPNCanvas????????????????????????????
????? 
???? DocPane????????????????????????????
??????????????????????? 
5.1.3.?????? 
??????? OPNCanvas??? 
?????????????????????????????????? 
????????????????????????????????????
??????????????????? 
? ???????  
Transition????????? Transition? 
State????????? State? 
MesQueue?????????MesQueue? 
Gate????????? Gate? 
InnerClass????????? InnerClass? 
Arc????????????????? Arc??????? Arc? 
AddToken????????? token?????? State?? 
RemToken????????? token?????? State?? 
Select???????????????????? 
Remove??????????????? 
? Shift+????? 
Transition???????????????????? Transition? 
MesQueue????????????????????MesQueue ? 
Arc????????????? Arc????????? 
??????????? Shift?????? 
???????????? 
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? ????????? 
Select???????????????? 
???????????????? 
? ????? 
????????????????????? 
 
???????? OPNCanvas??????????? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????????????? 
???? State?? token????????? State?????????????
???????????? token????????????? token????? 8?
? token???????????? token??? token???????? State???
???? token??????????? 
??? nr(r? token???)?????? 2?nr????????? 2?nr/2r?
token??????????????????????? token?????n/2?
token???? n=4m(m=1?2?3??)??? n=4?8?12?16???????? 4mr?
????? 2m?? token???????????? State????????? token
???????????MesQueue?? token???? 
 
????
???? 
?????
????
OPNClassShow? 
??? show??
(?????)
???? app?? 
(??????) 
OPNClassInst? 
??? instance?? 
(?????????
????????)
? 5.1 ???????????? ???? 
???? 
???????????? 
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5.1.4.??????? 
????????????????? Java????????????????
Java??????????????????????? 
?? 5.1????????????????????????? Java?????
??? 4.2.5.1.1???????? OPNClassShow? OPNClassInst????????
?????????????????????????????????????
?????????????????????????????????????
??????show??? instance??????? Java????????
OPNClassShow?? OPNClassInst???????????????????????
???????? 
?????? show??? instance????????????????????
(????)??????????????? OOPN?????????????
??????? OOPN??? show??????? instance???????????
??????????????? instance???????? show????????
????????? instance????? OOPN???????? token??????
????????????????????? 
???????????????????????????????? 
? Petri???????????????? Petri??????????????
??????????????Petri?????????????????? Petri?
??????????????????????? 
????????????????????? Petri?????????
Transition?????????????????????????????????
???????????????? transition?????????????????
?????????????????????????????????????
????????????? 
?????????????????? OPNClassShow? OPNClassInst????
????????????????? State? Transition (??? Transition)? Gate?
?????????????????????????? Transition???????
?????????????????????????????????????
?????? 
?????Transition? preCond? action?????????????????
???????? Java????????????? Java????????? Java?
???????????? 
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?????????????????????????????????????
?????????? 
? show??????????????????????? Java???????
??????????? 
? instance???????????????????????????????
???????? Transition? Gate??????? boolean???????????
Transition????????????? void??????????????? 
??????????????????????????????? show??
? instance???????? Java??????????????????????
?? 
????????????????? app???????? Java??????
???????? show??????? app??????????????????
??????????????????? 
???????????????????????show?instance?app????
?????? 
5.1.5.?????? 
????????????????????????????????????
????????????????????? 
????????????????????????????????????
? app??(Java????)???? Java????????????????????
???????? 
????????????????????????????????????
OPNClassShow? OPNClassInst????????????????????????
?????????????????????????????????????
?????????????? 
????????????????????????????????????
??????? Java????????????????????????????
? OPNClassShow??????????? OPNClassInst????????????
?????????????????????????????????????
?????????????????????????????????????
????????????????????????????????? 
???????????? 
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???????????????????????????????????? 
5.2. ?????? 
5.2.1.???? 
????????????????????????????????????
????????? 
1??????????? Client?????????????????????
?????????????????????????????????????
?????????????????? Server????????????????
??????????? Client???????????????????????
??????????????? 
2?????/??????????????????????????????
?????????????? P/V???????/??????????????
?? 
5.2.2.Client?? 
??????????????? 
5.2.2.1. Client?? 
??????????????? 
1?????? ????????????????? 
2??????????????????? 
(1) LOCAL_CONNECT????????????? 
(2) REMOTE_CONNECT???????? IP??????????????
??? 
(3) DISCONNECT??????????? 
3????????? 
???????????? 
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(1) ?????????? 6540??? socket??????????????
????????? 
(2) ???????????? socket?????????????/???? 
(3) ?? Import?Export?Receive?????????????/????
Import?Export? Change??????? socket?????Receive???????
socket???????? Import?Export?Receive???????? 
4????????? 
(1) ??????????????? 
     (2) ?? socket??? 
5.2.2.2. Import?? 
?????????????????? 
1?????? ????????????? 
2????????? 
(1)???????? import???????????? 
(2)??????????????????????? 
(3)?????? openfile???????????? 
(4)????????? OPNClassShow????????? DocPane??? 
3???????????? 
5.2.2.3. Export?? 
?????????????????? 
1?????? ????????????? 
2????????? 
(1)?? export??????????????????? 
(2)?? exportas????????????? 
(3)??????????????????????????????? 
(4)?????? saveok???????????? saveerror???????
??????? 30????????????????????????? 
3???????????????????????????????????
???????????????????? 
???????????? 
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5.2.2.4. Change?? 
???????????????????????????? 
1????????????????????????????? Receive?
change_list????????? Change?????? 
2?????????????????????????????????? 
3??? ok???? null? ? 30????? Receive????????????
???? ok???ok??Change???? 1????? ok???????ok???
???? ?? 30????????????????????? 
5.2.2.5. Receive?? 
??????????????????????, ?????????????
?? 
1????????????????????? Import????? 
2???????????????????????? Export????? 
3??????????????????????? 
(1)?????????????????????????????????
???? change_list??????????????????? Change??????
??? ok???ok?? 
(2)??????????????? 
5.2.3.Server?? 
?????????????? 
5.2.3.1. Server?? 
???? 6540???????? 
1? ?? 6540??(?????????????????)? 
2? ?????????? 
3? ???????????????? ClientServer???? socket??? 
4? ? 1? 
???????????? 
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?????  
1?Hashtable clientList? ??????? KEY? ????VALUE? ?????
ClientServer??? 
2?Hashtable fileList? ???????? KEY? ????VALUE? ?????
? FileServer??? 
5.2.3.2. ClientServer?? 
?????????????????????????????? 
1?????????????????(?? 5000)? 
2?????????????????????? 
3???????????? ServerSocket(Java?????)??????? 
4????????????/???? 
5?????????????? 
6????????????????? 
(1) import???????????????????????? 
(2) openfile??????? Server??? fileList????????????? 
????????????????????? FileServer????????
FileServer???????? FileServer??? addClient????? ClientServer??
???? clientList???? FileServer????????? fileList?? 
(3) ????????????????? ??????? fileList?????
?? FileServer???????????????(??????? cmd????)??
?(? 0.5?????)? ???????? this?????? 
??? fileList???????? FileServer??????????????
?? 
7?????????? 30????????????????????
FileServer??? beDestroied?????????????????????????
??????????? 
 
????? 
1?Hashtable fileList? ?????????? 
2?Socket?????????? ??????? 
     
???????????? 
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????? 
1?send(Hashtable cmd)? ??? cmd?????? ?????? FileServer?
?? 
2?shutdown()? ????????? Server??????? 
5.2.3.3. FileServer?? 
????????????????????????????????????
???????????? 
1?????? ?????????? 
2??????????????????? (cmd????client???????
???? ClientServer??)? 
(1) remove?????????????????? client? clientList???? 
?????????????????????????????????????
???????????? client? clientList???????????? 
(2) export??????????? ???????? client.send???????,
????????? 
(3) state?gate?transition?innershow?mesqueue?arc????? improve??
? cmd??? ? cmd?????????(? arc??????????,??????
??????)???? show?????????? sendAll(cmd)?????????
????????????????? client?????? 
(4) move????????????? ?????????????????
???????? sendAll(cmd)??????????????????????
client?????? 
(5) delete??????? ???????????????????????
?? sendAll(cmd)?????????????????????? client????
?? 
(6) lock? unlock???????????????????????
canBeChanged???? false? true???????????? 
3?????????????? 2? 
4?????????? ?????????????????????????
cmd?? null???????????? ClientServer?????(?? 0.5?????
? cmd??? null)????????? cmd?? null??????????????
?? 
???????????? 
 66 
     
????? 
1?Hashtable clientList? ???????????????? 
2?Hashtable cmd?????? 
3?ClientServer client?????????? 
4?Monitor monitor? ????? monitor? suspend? resume????????
???? 
5?DocPane pane? OPNClassShow show? ??????????? 
     
????? 
1?beDestoried()? ???????????? ClientServer??????????
?? 
(1) ???? toBeDestroied?????????????????????
ClientServer???????? 
(2) ? toBeDestroied??????????????????????????
?????????? ???????????????????????????
?????? 
2? shutdown()? ?????????????????????? 
5.3. ?????? 
?? 3.3.3????????????????????????????? 
?? 4.1.6???????????? ReachableTreeNode??????????
???????????????????????????????? 
???????????????????? OPNClassShow?????
SimpleClassShow???????????????? 
? SimpleClassShow????? containsDeadlock??????????????
??????????????????????? 
???????????????? 
SimpleClassShow?? getIENet??????????????? 
SimpleClassShow?? IENetPart?????????? Transition???????
?????????????? Transition???????????????????
????????? 
???????????? 
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SimplePetriNet?? containsDeadlock?????????? Petri???????
?????????????????????????????????????
?????? 
SimplePetriNet?? getReachableTree???????? Petri?????????
???????? 
ReachableTreeNode?? containsDeadlock??????????????????
??????? 
5.4. ?????? 
?????????????????? 
????????????????????????????????????
??? 
?????????????? 
1???????????????????????????????????
?????????????????? 
? ??????????? State??? Transition?????????? 
? ???????????? State??? Transition?????????? 
? ???????????????????????? 
??????????????????????????????????? 
????????????????????????????????????
??????????????????????????(?????)??????
?????????????????????????????????????
????????????????????(?????)????????????
?????????????????????????????????????
????????????????????????????????????? 
2?????????????? Transition?????? Transition??????
??????????????? 
? Transition??????????????????????????????
?? 
3???????????????????????????????????
?????????????????????????????????????
??? 
???????????? 
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?????????????????????????????? 
???????????? 
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??? 
?????????? 
1?????? 
???????????Petri??????????????????????
???????????????? Petri??????????? 
??????????? 
1????? Petri???????????????????? Petri?????
OPNets??????????????? OOPN??? 
2????????? 
? OOPN???????????? 
? ??????/??????? 
? ???????????? 
? ??????? 
??????????????????????? 
 
OOPN-IDE????????????? 
? ??? 
????? Java?????????????OOPN-IDE??????????
???WindowsNT/95/98? Solaris2.x???????????????? 
??????????????????????????? Java??????
?????????? 
 
? ????? Petri?????? 
??????? OOPN???????????????????? Petri??
?? 
OOPN?????????????????????? part-of ( ?? ) ????
??????????????????????? 
???????????? 
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? ????????? 
??????????????????????? 
???????????????????????????????????? 
 
? ???? 
???????? Client/Server??????? Client????????? Server
????????????????????????? 
 
? Petri???????????????????????? 
????????????????????????????????????
?????????????????????????????????????
????????????????????? transition????????????
????????? 
1???????? Petri?????????????????? 
2???? Petri????????????????? 
 
? ?????????????????????? 
??????? OOPN?????????????????????????
?????????????????????????????????????
?????????????????????????????????????
???? 
2??????? 
OOPN-IDE???????????????????????? OOPN-IDE?
?????????????????????????????????????
? Petri?????????????????????????????????
???????????????????(???????????)???? 
??????????????????????????????? 
 
1????????????? Petri??? Petri???????? 
????Petri?????????????????????????????
?????????????? OOPN???? Petri??????????????
???????????? 
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?????????????????????????????????????
??? 
? ?? OOPN??????????????? OOPN?????? Java??
???????????? OOPN?? mesQueue???????? 
?????????????????????? OOPN???????? OOPN?
?????????????????????????????????????
????????????????????????????? 
? ? OOPN???????????????? OOPN??????????
????????? mesQueue????????????????(?????
mesQueue????????????????????????)?????????
? OOPN?????????????????OOPN??? 
? ?????????????????????????? OOPN?????
??????????????????????? Java Beans????????
OOPN?????????????????? Java Beans??????? 
 
2????????????????????????????????? 
?? Petri??????????????????????????????
???????????? Petri???????????????????????
??????????? 
?????????????? CORBA? DCOM?????? Java? RMI??
? RMI????????? RMI?? OOPN?????????????????
?? OOPN?????????????????? 
? ??????????????????????????????????
??? 
? ??????????????????????? 
? ??????????????????????? 
????????????????????????????? 
????????????????????????????????????
?????????????????????????????????????
?????????????????????? OOPN????????????
?????????????????????????????????????
??? 
 
3?????? Petri????????????????? Petri??????? 
???????????? 
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?? Petri???????????????????????????????
????????????????????????? Petri??????????
?????????????????????????????????????
????? Petri???????????Petri?????????????????
?????? 
 
??????????????????? 
??????????????? OOPN?????????????????
???????? Petri???????????????????????????
??????? Petri????????????? Petri????????? Petri?
?????????????????????????????????????
??????????????????????Petri?????????????
????????????????? 
???????????????Petri??????????????????
???????????????? 
?????????????????????? OOPN??? Java?????
?????????????????????????????????????
???????????? ( ?? Sun????????????? Jini??????
???????????????????????????Microsoft??????
????????????) ? 
????????????????????? OOPN???????????
?????????????????????????????? 
???????????? 
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??? OOPN????? 
? ???????????? 
opn.ide: ??????????????? 
 
ArcPropertyPane 
ClassShowPropertyPane 
ComPropertyPane 
Desktop 
DocPane 
FileChooser 
FileManager 
GlobalRefs 
GridOptionsDialog 
HtmlHelpPane 
IdeEngine 
InfoPane 
Main 
MainFrame 
MainMenu 
MqPropertyPane 
MyCheckBoxMenuItem 
MyInternalFrame 
OPNCanvas 
OPNGraph 
OPNText 
PictureWindow 
SimFrame 
StatePropertyPane 
TextChangeListener 
ToolBarManager 
TranPropertyPane 
 
opn.ide.lookandfeel? ??????? 
 
AquaMetalTheme 
BigContrastMetalTheme 
ContrastMetalTheme 
DemoMetalTheme 
GreenMetalTheme 
KhakiMetalTheme 
MetalThemeMenu 
PropertiesMetalTheme 
UIStyleManager 
 
opn.ide.options? ??????? 
 
CreateDOptionsListener 
DefaultOptions 
DuplicateOptionNameException 
GraphOptions 
OptionsColl 
OptionsEventEngine 
OptionsMngr 
OptionsSuper 
???????????? 
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OptionsSuperI XyFrameOptions 
 
opn.ide.event? ??????? 
 
IdeEvensList 
IdeEvensListColl 
IdeEventListenerAC 
IdeEventListenerI 
IdeEventsListItem 
IdeSuperEvent 
IdeSuperEventI 
 
opn.ide.tools? ??????? 
 
ArgumentException 
ButtonPane 
ColorSelectPane 
FaceControl 
JIntegerSliderLabel 
JIntegerSliderTextField 
JIntegerTextField 
MultiItemChooser 
MultiOptionsSelectPane 
NameLocSelectPane 
NameSelectPane 
SizeSelectPane 
TimeSelectPane 
 
? ???? Client?? 
opn.net.tools? ??????? 
 
MyObjectPipe 
 
opn.net.client? Client????  
 
Change 
Client 
Export 
Import 
Receive 
 
? ???? Server?? 
opn.net.server? Server???? 
???????????? 
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ClientServer 
FileServer 
Server 
 
? OOPN??????? 
opn.baseclass.petrinet? OOPN??????? 
 
NetAnalysisException 
ReachableTreeNode 
SimpleClassShow 
SimpleMesQueue 
SimpleNetCom 
SimpleNetNode 
SimplePetriNet 
SimpleState 
SimpleTransition 
 
opn.baseclass? OOPN????? 
 
Arc 
ClassChoice 
ComGlobals 
DiOPNNode 
FileFormatException 
Gate 
GraphTopologyException 
Lockable 
MesQueue 
Message 
MessageChoice 
OPNClassInst 
OPNClassShow 
OPNComponent 
OPNInput 
OPNNode 
OPNOutput 
RemoteClassChoice 
State 
Token 
Transition 
 
opn.baseclass.event? OOPN????????? 
 
ClassThreadAdapter 
ClassThreadEvent 
ClassThreadListener 
 
opn.baseclass.tools? OOPN??????? 
 
ComPropertyCollI DefaultComPropertyColl 
???????????? 
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? ???????? 
java.lang? ?????????? 
 
AssertException 
Debug 
MS 
 
opn.tools? ????? 
 
ColorName 
Delay 
ExampleFileFilter 
ExampleFileView 
FileNameFilter 
JavaCompiler 
Monitor 
MyGraphics 
MyMonitor 
StringList 
Strings 
StringsListener 
VisCompile 
 
opn.env? ??????? 
 
Globals 
InfoShowerI 
MyClassLoader 
ResMan 
Utilities 
???????????? 
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??? ????????????????? 
? ???????? 
???????????? 
 
???????? ?? 
[ Type: Simple ] 
????????? ?? 
??????? ? 
  
< MesQueue: > 
 ? 
< #MesQueue > 
 
< Transition: > 
? 
< #Transition > 
 
< State: > 
? 
< #State > 
 
< Arc: > 
? 
< #Arc > 
 
[ Attr: ] 
? 
[ #Attr ] 
 
[ Init ] 
? 
[ #Init ] 
 
???????????? 
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<##> 
 
??????????< >???????????[ ]??????????
?????????????????????????????????????
????????????? 
 
? ?????? 
?????????????????Name???Type???Color??
?Pos???Attr???#Attr???Init???#Init??????? 
?Name:? ???????????????????????????????
?????????????????????????????????????
?????? 
?Type:? ????????????????????????Simple??
?Compound???Application???????????????????????
????????Simple?????????????????? 
?Color:? ???????????????????????????????
?????R???G???B??????? 0~255??????????? R?G?
B????????????????????????????????black??
?blue???cyan???darkGray???gray???green???lightGray??
?magenta???orange???pink???red???white???yellow??????
?yellow?? 
?Pos:? ????????????????????????????????
?????????????????????????????????????
???????????????????????????50?50?1000?1000?
20?20?? 
?Attr:???#Attr? ??????????????????????????
??????Attr:??????????????#Attr?????????????
???????????? Java???????????????????????
??????????????????? 
?Init:???#Init? ???????????????????????????
?????Attr:???????????????#Attr????????????
?????????????? Java?????????????????????
?????????????????? 
 
???????????? 
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? MesQueue??? 
?Message:???#Message?????MesQueue??????????????
????????MesQueue???????????????????????
MesQueue????????? 
 
?? ??? 
??????? ?? 
????????? ?? 
??????????? ?? 
???????? ?? 
 
??????? 
? ?? ????MesQueue?????????????????????? 
?Pos:?????????????????MesQueue???????????
??????????????????MesQueue???????????????
X?Y????????????????????????????? 30?15? 
?Color:?????????????????????????red?? 
?NameLoc:???????????????????MesQueue???????
???????????N???EN???E???ES???S???WS??
?W???WN???C??????????MesQueue????????????
????????????????????????????N?? 
?Type:????????????????????????????????
???????????????????????Message?? 
??????MesQueue?????????????????? 
 
? Transition??? 
?Transition:???#Transition????? Transition?????????????
????????? Transition???????????????????????
Transition????????? 
 
?? ??? 
??????? ?? 
????????? ?? 
??????????? ?? 
[ Time?? ?? 
???????????? 
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 [ PreCond: ] 
    ? 
 [ #PreCond ] 
 
 [ Action: ] 
   ? 
 [ #Action ] 
 
??????? 
? ?? ???? Transition?????????????????????? 
?Pos:????????????????? Transition???????????
?????????????????? Transition???????????
Transition? X?Y?????????????????????????????
?? 30?15? 
?Color:?????????????????????????blue?? 
?NameLoc:??????????????????? Transition???????
?????? 
?Time:????????????????? Transition???????????
?????????????????? 0~10000?????????
?MilliSecond???Second???Minute???Hour???Day???Month??
?Year???????0?MilliSecond?? 
?PreCond:???#PreCond????????????????????????
????????????????????????????????boolean??
???????? Transition????????????????? 
?Action:???# Action?????????????????????????
???????????????????????????void?????????
? Transition??????????????? 
???????????????????????? 
 
? State??? 
?State:???# State????? State???????????????????
??? State??????????????????????? State???????
?? 
 
???????????? 
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?? ??? 
??????? ?? 
????????? ?? 
??????????? ?? 
 
??????? 
? ?? ???? State?????????????????????? 
?Pos:??State???????????????? State??????????
??????????????????? State?????????? State???
??????????????????????? 30? 
?Color:?????????????????????????red?? 
?NameLoc:??????????????????? State?????????
???? 
?????? State?????????????????? 
 
? Arc??? 
?Arc:???# Arc????? Arc?????????????????????
? Arc??????????????????????? Arc????????? 
 
< ??????? > 
??????? ?? 
????????? ?? 
 
??????? 
? ??????? ??????????? Arc?????????????(?
???????)?Arc?????????????????????????? Arc
????????????Arc????????Common???Inhabit??????
?? Arc??? Arc????????????Line???Curve?????????
???????????????Common?Line?? 
?Pos:??????????????????? Arc????????????
?????????????? Arc?????????????????????
???????????Line???? Arc???????????????????
????????Curve???????????????????????????
???????????????? 
?Color:?????????????????????????black?? 
???????????? 
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????????????????????????? 
 
? ???? 
???????????????##????????????????????
??????????? 
? ???????? 
???????????? 
 
???????? ?? 
< Type: Compound > 
????????? ?? 
??????? ? 
  
< MesQueue: > 
 ? 
< #MesQueue > 
  
< Gate: > 
  ? 
< #Gate > 
  
< InnerClass: > 
      ? 
< #InnerClass > 
  
< Arc: > 
  ? 
< #Arc > 
  
[ Attr: ] 
  ? 
[ #Attr ] 
 
[ Init ] 
 ? 
???????????? 
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[ #Init ] 
 
<##> 
  
???????????????? 
 
? ?????? 
?????????????????Name???Type???Color??
?Pos???Attr???#Attr???Init???#Init????????????????
?????Type???????????????????????????Type: 
Compound????????????????????????? 
 
? MesQueue??? 
MesQueue???????????????????????????? 
 
? Gate??? 
?Gate:???#Gate????? Gate????????????????????
?? Gate??????????????????????? Gate??????
Transition??????????????????????? 
 
? InnerClass??? 
?InnerClass:???# InnerClass????? InnerClass????????????
?????????? InnerClass???????????????????????
InnerClass????????? 
 
?? ??? ?? 
??????? ?? 
????????? ?? 
 
< MesQueue: > 
     ? 
< #MesQueue > 
 
??????? 
???????????? 
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? ???? ????????????? InnerClass??????????????
???????????? 
?Pos:??InnerClass???????????????? InnerClass?????
?????????????Pos:?????? 
?Color:?????????????????????????yellow?? 
?MesQueue:???#MesQueue??MesQueue???????????????
InnerClass???MesQueue???????????MesQueue?????????
??????????MesQueue???????????????MesQueue???
???????????MesQueue??????????????? 
 
? ??? ???MesQueue?????????????????? 
? Pos: ????MesQueue????????? 
? Color: ????MesQueue????????? 
 
??????MesQueue????????MesQueue????? 
?????? InnerClass?????????????????? 
 
? Arc??? 
Arc???????? Arc????????????? Arc????
MesQueue??????????????????? InnerClass????????
??InnerClass???.MesQueue??????????????????????? 
 
? ???? 
???????????????##????????????????????
??????????? 
? ????????? 
????????????? 
 
???????? ?? 
< Type: Application > 
?????????????? ?? 
??????? ? 
 
???????????? 
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< Instance: > 
 ? 
< #Instance > 
 
<##> 
 
????????? 
 
? ?????? 
??????????????????Name???Type???InstanceOf??
?Pos???Name???Pos?????????????????????????
????Type????????????Application???InstanceOf??????
???????????????????????????? 
 
? ????? 
?Instance:???#Instance????????????????????????
???????? State???????????????????????????
? State??????????????????????State??????????
?? 
 
 < InnerClass???.State???: > 
 < Token: > 
 < ?????: > 
 < Init: > 
   ? 
 < #Init > 
 < #Token > 
 
????? InnerClass? State?????????????Token:???????
?#Token????? State??????????????????????????
???????????????????????????????????
?Init:???#Init?????????? 
???????????? 
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? ???? 
??????????????????????? 
 
Name:buffer 
 
Type:Simple 
 
Color:orange 
 
Pos:50,50,359,424,20,20 
 
MesQueue: 
 
 mesqueue5: 
 Pos:409,100 
 Color:red 
  Type:Message 
 
 mesqueue4: 
 Pos:409,240 
 Color:red 
  Type:Message 
 
 mesqueue3: 
 Pos:409,340 
 Color:red 
  Type:Message 
 
 mesqueue2: 
 Pos:50,340 
 Color:red 
  Type:Message 
 
 mesqueue1: 
 Pos:50,180 
 Color:red 
???????????? 
 87 
  Type:Message 
 
 mesqueue0: 
 Pos:50,120 
 Color:red 
  Type:Message 
 
#MesQueue 
 
Transition: 
 
 transition4: 
 Pos:120,300 
 Color:R0G0B255 
  
 transition3: 
 Pos:320,160 
 Color:R0G0B255 
  
 transition2: 
 Pos:320,300 
 Color:R0G0B255 
  
 transition1: 
 Pos:120,160 
 Color:R0G0B255 
  
#Transition 
 
State: 
 
 state3: 
 Pos:240,380 
 Color:red 
  
 state2: 
 Pos:320,240 
 Color:red 
???????????? 
 88 
  
 state1: 
 Pos:120,240 
 Color:red 
  
 state0: 
 Pos:240,100 
 Color:red 
  
#State 
 
Arc: 
 
 (transition2,mesqueue4):Common, Line 
 Pos:334,290,391,252 
 Color:black 
 (mesqueue2,transition4):Common, Line 
 Pos:69,328,101,310 
 Color:black 
 (state1,transition4):Common, Line 
 Pos:120,270,120,290 
 Color:black 
 (transition2,state2):Common, Line 
 Pos:320,290,320,270 
 Color:black 
 (mesqueue5,transition3):Common, Line 
 Pos:391,112,334,150 
 Color:black 
 (transition1,state1):Common, Line 
 Pos:120,170,120,210 
 Color:black 
 (state0,transition1):Common, Line 
 Pos:213,113,139,150 
 Color:black 
 (state3,transition2):Common, Line 
 Pos:261,358,309,310 
 Color:black 
 (transition3,state0):Common, Line 
???????????? 
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 Pos:306,150,263,118 
 Color:black 
 (mesqueue0,transition1):Common, Line 
 Pos:69,131,102,150 
 Color:black 
 (transition1,mesqueue1):Common, Line 
 Pos:90,168,75,172 
 Color:black 
 (mesqueue3,transition2):Common, Line 
 Pos:386,329,342,310 
 Color:black 
 (state2,transition3):Common, Line 
 Pos:320,210,320,170 
 Color:black 
 (transition4,state3):Common, Line 
 Pos:135,310,215,363 
 Color:black 
 
#Arc 
 
## 
???????????? 
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??? ???????? 
????????????????????????????????????
????????????????????? 
???????????????? 
(Request?C??????????????? Response?S?????????
?????) 
============================= 
?? Server???????????? 
 
Request? C 
"command" -- "import" 
---------------------- 
Response? S 
"command" -- "import" 
"message" -- "filelist" 
   1  -- (??????) 
   2  -- (??????) 
  ... 
?? 
"command" -- "refuse" 
"message" -- (????) 
============================= 
???? Server????? 
 
Request? C 
"command" -- "openfile" 
"filename" -- (???) 
---------------------- 
Response? S 
"command" -- "openfile" 
"filename" -- (???) 
"show"  -- (OPNClassShow??) 
?? 
???????????? 
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"command" -- "openrefuse" 
"message" -- (????) 
============================= 
???? Server????? 
 
Request? C 
"command" -- "remove" 
"filename" -- (???) 
---------------------- 
Response? S 
"command" -- "askforsave" 
or 
"command" -- "closeok" 
"message" -- (?????) 
============================= 
???? Server????????????? 
 
Request? C 
"command" -- "export" 
"filename" -- (???) 
?? 
"command" -- "exportas" 
"filename" -- (???) 
"newfilename" -- (????) 
---------------------- 
Response? S 
"command" -- "exportok" 
or 
"command" -- "exporterror" 
"message" -- (????) 
=========================================== 
???? OPNClassShow????? OPNComponent??? 
 
Request? C 
"command" -- (??"state"|"transition"|"gate"|"mesqueue"|"innerclass"???) 
"filename" -- (???) 
???????????? 
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"com"  -- (OPNNode ??) 
"show"  -- (OPNClassShow??) 
"id"  -- (Change??? id) 
?? 
"command" -- "arc" 
"filename" -- (???) 
"com"  -- (Arc??) 
"id"  -- (Change??? id) 
"pre"  -- (OPNNode??) 
"post"  -- (OPNNode??) 
---------------------- 
Response? S 
"com"  -- (OPNNode??) 
?? 
? Request??????(? Request????? Arc? Arc???????) 
?? 
"command" -- "addarcerror" 
"message" -- (????) 
"filename" -- (???) 
===================== 
?? OPNComponent??? 
 
Request? C 
"command" -- "delete" 
"filename" -- (???) 
"name"  -- (OPNComponent???) 
"id"  -- (Change??? id) 
---------------------- 
Response? S 
"command" -- "deleteerror" 
"message" -- (????) 
"filename" -- (???) 
"name"  -- (OPNComponent???) 
===================== 
???????????? 
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?? OPNComponent??? 
 
Request? C 
"command" -- "move" 
"filename" -- (???) 
"name"  -- (OPNComponent???) 
"x"  -- (x???) 
"y"  -- (y???) 
"id"  -- (Change??? id) 
---------------------- 
Response? S 
? Request?????? 
===================== 
?? OPNComponent??? 
 
Request? C 
"command" -- "lock" 
"filename" -- (???) 
"name"  -- (OPNComponent???) 
---------------------- 
Response? S 
"command" -- "lockok" 
"message" -- (????) 
or 
"command" -- "lockerror" 
"message" -- (????) 
====================== 
? OPNComponent????? 
 
Request? C 
"command" -- "unlock" 
"filename" -- (???) 
"name"  -- (OPNComponent???) 
---------------------- 
Response? S 
???????????? 
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?? 
???????????? 
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??? ??????? 
 
 
 
 
 
 
 
? 1 ????? 
? 2 ?????????? ? 3 ?????????? 
???????????? 
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? 4 ????????? 
? 3 ????????? 
? 5 ?????????? 
? 6 ???????? 
? 7 ???????? 
???????????? 
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? 8 ?????? 
???????????? 
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??? OOPN???????? 
??? show???instance??? app????(???)? 
? show?? 
///////////////////////////////////////////////////// 
OPN_test_Show.java 
///////////////////////////////////////////////////// 
package opn.opnclass; 
 
import java.awt.*; 
import opn.baseclass.*; 
import opn.opnmessage.*; 
import opn.env.Globals; 
 
public class OPN_test_Show extends OPNClassShow{ 
 public Message mesqueue2;//??? mesqueue2?MesQueue?????? 
 
 public void setupGraphStructure(){//begin of setupGraphStructure. 
  MesQueue mq=null; 
 
  setClassName("test");//???? 
  setShape(50,50,339,339,0,0);//???? 
 
  //initialize the state part. 
  State s=null; 
  //?????? State??? 
  addCom(s=new State("state1",this,220,310)); 
  //end of the state part. 
 
  //initialize the transition part. 
  Transition t=null; 
  //?????? Transition??? 
  addCom(t=new Transition("transition1",this,290,230)); 
???????????? 
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  //end of the transition part. 
 
  //initialize the mesQueue part. 
  //??????MesQueue??? 
  addCom(mq=new MesQueue("mesqueue2",this,389,230)); 
  //end of the mesQueue part. 
 
  //initialize the arc part. 
  Arc a=null; 
  OPNNode b=null,e=null; 
  //?????? Arc??? 
  addCom(a=new Arc("arc6",this,320,230,359,230)); 
  b=getNode("transition1"); 
  a.setPre(b);//?? Arc????? 
  e=getNode("mesqueue2"); 
  a.setPost(e);//?? Arc????? 
  b.addPostCom(a);//?????? Arc??? 
  e.addPreCom(a);//?????? Arc??? 
  a.setCurveStatus(false);//????????? 
  //end of the arc part. 
 }//end of setupGraphStructure. 
} 
? instance?? 
////////////////////////////////////////////////// 
OPN_test_Inst.java 
////////////////////////////////////////////////// 
package opn.opnclass; 
 
import opn.baseclass.*; 
import opn.opnmessage.*; 
import opn.env.Globals; 
 
public class OPN_test_Inst extends OPNClassInst{ 
 
 //?? transition1? Transition?????????? 
???????????? 
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 public boolean transition1_preCond(){ 
  return true; 
 }//end of preCond 
 
 //?? transition1? Transition?????????? 
 public void transition1_action(Message mesqueue2){ 
 }//end of action 
 
} 
? app?? 
////////////////////////////////////////////////////////// 
OPN_app_App.java 
///////////////////////////////////////////////////////// 
package opn.opnsystem; 
 
import opn.baseclass.*; 
import opn.opnmessage.*; 
import opn.opnclass.*; 
import opn.env.Globals; 
 
import java.awt.*; 
 
public class OPN_app_App extends OPN_test_Show{ 
 public OPN_app_App(){ 
  setTypeBit(Globals.Application);//?????????? 
  setName("app");//???? 
  setupToken();//????? 
 } 
 
 void setupToken(){//setup the instances in this application. 
  State state = null; 
  OPNClassInst inst = null; 
 
  state=getState("state0");//???? state0? State?? 
  //????? OPN_app_state0_Instance0_Token??? 
???????????? 
 100 
  inst = createInst(state, "OPN_app_state0_Instance0_Token"); 
 
 } 
} 
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